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The Road Ahead: LCA
Success criteria:

Commit to constructing a feasible 
architecture



Pre-wedding plans
• What do you need to do between LCO and LCA? 

– Design
• Resolve all significant architectural issues
• Advanced prototyping

– Refine
• Resolve model clashes
• Add significant details 
• Remove non-significant details - no “fluff”
• Schedule, roles, commitments, effort estimates, etc.

– Justi-fine! (Justify)
• Assure architecture is faithful to concept
• Assure value of system vs. stakeholder investment
• Reduce risk exposure



What does this involve?
• Several iterations through MBASE models

– Model integration and integrity paramount
– Some CTS stuff now

• Refine WinWin negotiations
– Close out old issues
– Cover all win conditions
– Identify and deal with new win conditions

• Writing code
– Advanced prototyping to resolve risky architectural 

issues
– Head start on implementing critical requirements (for 

assurance, schedule, etc.)



Life Cycle Architecture (LCA)
• More formal, with everything appropriate specifically tracing upward 
and downward

• No major unresolved issues or items, and closure mechanisms identified 
for any unresolved issues or items (e.g., “detailed data entry capabilities 
will be specified once the Library chooses a Forms Management package 
on February 15”)

• No more TBD's

• There should no longer be any "possible" or "potential" elements (e.g., 
Entities, Components, …)

• No more superfluous, unreferenced items: each element (e.g., Entities, 
Components, …) either should reference, or be referenced by another 
element. Items that are not referenced should be eliminated, or 
documented as irrelevant



MBASE Milestone Elements
M ile s to n e  
E le m e n t 

L ife  C y c le  O b je c t iv e s  (L C O ) L ife  C y c le  A r c h ite c tu r e  (L C A ) 

D e f in it io n  o f  
O p e r a tio n a l 
C o n c e p t 

•  T o p -le v e l s y s te m  o b je c tiv e s  a n d  sc o p e  
- S h a re d  v is io n  o f e x p e c te d  in i tia tiv e s  a n d  
o u tc o m e s  [ C O T S  s tra te g y  fo r  re u se  a n d  
le g a c y  e le m e n ts ]   
-  S y s te m  b o u n d a r y  [ m a jo r  C O T S  

c o m p o n e n t b o u n d a r ie s  w ith in  s y s te m ]  
-  E n v iro n m e n t p a ra m e te r s  a n d  a ss u m p tio n s  

[C B S  su c c e ss  fa c to rs ]   
-  E v o lu tio n  p a ra m e te rs  [m a jo r  C O T S  

v e n d o r  p ro d u c t a v a ila b ili ty , u p g ra d e  
c y c le s ]   

•  O p e ra tio n a l c o n c e p t 
   -  O p e ra tio n s  a n d  m a in te n a n c e  sc e n a r io s  
a n d  p a ra m e te rs  [C O T S  m a in te n a n c e ]  
   -   O rg a n iz a t io n a l li fe -c y c le  re sp o n s ib ilitie s  
(s ta k e h o ld e rs )  [m a jo r  C O T S  v e n d o rs ]   

•  E la b o ra tio n  o f s y s te m  o b je c tiv e s  a n d  
sc o p e  b y  in c re m e n t 

•  E la b o ra tio n  o f o p e ra tio n a l c o n c e p t b y  
in c re m e n t [C O T S  o p e ra tio n  an d  u se  
su m m a r y , v e n d o r  su p p o r t s tra te g ie s , 
C O T S  a d o p tio n  im p a c t o n  o rg a n iz a tio n ]  

S y s te m  
P r o to ty p e (s )  

•  E x e rc ise  k e y  u sa g e  sc e n a r io s  [d e m o n s tra te  
k e y  C O T S  c a p a b ilitie s  a n d  v a l id a te  
in te r fa c e s , sc o p e  u se  a n d  v a lu e  o f m a jo r  
C O T S  p ro d u c ts ]  

•  R e so lv e  c r itic a l r is k s  [C O T S  s e le c tio n  a n d  
e v a lu a tio n  p la n ]  

•  E x e rc ise  ra n g e  o f u sa g e  sc e n a r io s  
[c o m p le te  C O T S  e v a lu a tio n s , in itia l C O T S  
c o n fig u ra tio n  a n d  tra in in g , in it ia l C O T S  
ta ilo r in g ]  

•  R e so lv e  m a jo r  o u ts ta n d in g  r is k s  [ re so lv e  
C O T S  in te g ra tio n  is su e s  a n d  le v e l o f  u se ]  

D e f in it io n  o f  
S y s te m  
R e q u ir e m e n ts  

•  T o p -le v e l fu n c tio n s , in te r fa c e s , q u a lity  
a ttr ib u te  le v e ls , in c lu d in g : 

-  G ro w th  v e c to rs  
-  P r io r itie s  
-  L e g a c y  s y s te m s  a n d  e n v iro n m e n ts  
-  [E s ta b lish  k e y  C O T S  e v a lu a tio n  

a ttr ib u te s  a n d  sc re e n in g  p a ra m e te rs ]  
•  S ta k e h o ld e rs ’ c o n c u r re n c e  o n  e s se n tia ls  

[m a n d a te d  C O T S  p a c k a g e s , s u p p lie rs  a n d  
v e n d o rs , id e n tify  n e g o tia b le  a n d  n o n -
n e g o tia b le  C O T S  re q u ire m e n ts , C O T S  
e v a lu a tio n  w in -c o n d itio n s  a n d  c o n s tra in ts ]  

•  E la b o ra tio n  o f fu n c tio n s , in te r fa c e s , 
q u a lity  a t tr ib u te s  b y  in c re m e n t  

-  Id e n tif ic a t io n  o f T B D s ( to -b e -d e te rm in e d  
ite m s)  [ m a p p in g  o f C O T S  c a p a b ilitie s  to  
re q u ire m e n ts ]  

•  S ta k e h o ld e rs ’ c o n c u r re n c e  o n  th e ir  p r io r ity  
c o n c e rn s  [c o n c u r re n c e  o n  C O T S  im p o se d  
re q u ire m e n ts  a n d  9 0 %  re -w o r k e d  
re q u ire m e n ts  tra d e o ffs ]   

 



MBASE Milestone Elements (2)
M i l e s t o n e  
E l e m e n t  

L i f e  C y c l e  O b j e c t i v e s  ( L C O )  L i f e  C y c l e  A r c h i t e c t u r e  ( L C A )  

D e f i n i t i o n  o f  
S y s t e m  a n d  
S o f t w a r e  
A r c h i t e c t u r e  

•  T o p - l e v e l  d e f i n i t i o n  o f  a t  l e a s t  o n e  f e a s i b l e  
a r c h i t e c t u r e  

-  P h y s i c a l  a n d  l o g i c a l  e l e m e n t s  a n d  
r e l a t i o n s h i p s ,  i n c l u d i n g  t o p - l e v e l  d o m a i n  
f a c t o r i n g  a n d  i d e n t i f i c a t i o n  o f  p o s s i b l e  
d e s i g n  p a t t e r n s  

-  C h o i c e s  o f  C O T S  a n d  r e u s a b l e  s o f t w a r e  
e l e m e n t s  [ m a p p i n g  o f  c r i t i c a l  s y s t e m  
c o m p o n e n t s  t o  C O T S  p r o d u c t s ]  

•  I d e n t i f i c a t i o n  o f  i n f e a s i b l e  a r c h i t e c t u r e  
o p t i o n s  

•  C h o i c e  o f  a r c h i t e c t u r e  a n d  e l a b o r a t i o n  b y  
i n c r e m e n t  

-  P h y s i c a l  a n d  l o g i c a l  c o m p o n e n t s ,  
c o n n e c t o r s ,  c o n f i g u r a t i o n s ,  c o n s t r a i n t s  

-  C O T S ,  r e u s e  c h o i c e s  [ C B S  d e s i g n  
( m a p p i n g  o f  c o m p o n e n t s  a n d  s y s t e m  
f a c t o r s  t o  C O T S ) ,  C O T S  p a c k a g e  
c o n f i g u r a t i o n s ]  

-  D o m a i n - a r c h i t e c t u r e  a n d  a r c h i t e c t u r a l  
s t y l e  c h o i c e s  [ d e s i g n  f o r  C O T S  g l u e  c o d e  
a n d  w r a p p e r s ]  

•  A r c h i t e c t u r e  e v o l u t i o n  p a r a m e t e r s  
D e f i n i t i o n  o f  
L i f e - C y c l e  
P l a n  

•  I d e n t i f i c a t i o n  o f  l i f e - c y c l e  s t a k e h o l d e r s  
-  U s e r s ,  c u s t o m e r s ,  d e v e l o p e r s ,  

m a i n t a i n e r s ,  i n t e r p r e t e r s ,  g e n e r a l  p u b l i c ,  
o t h e r s  [ C O T S  s u p p l i e r s  a n d  v e n d o r s ]  

•  I d e n t i f i c a t i o n  o f  l i f e - c y c l e  p r o c e s s  m o d e l  
-  T o p - l e v e l  s t a g e s ,  i n c r e m e n t s  [ C O T S  

d e p l o y m e n t  –  p r o t o t y p i n g ,  e v a l u a t i o n ,  
s c h e d u l e ,  r i s k s  i m p a c t  o f  s c h e d u l e  a n d  
c o s t ,  s t a k e h o l d e r s ,  l i c e n s e  n e g o t i a t i o n s ]  

•  T o p - l e v e l  W W W W W H H *  b y  s t a g e  
[ C O T S  p r o d u c t  l i f e c y c l e s  ( r e l e a s e s ,  
d e l i v e r y  d a t e s ,  c o s t s ,  t r a i n i n g  n e e d s )  

•  E l a b o r a t i o n  o f  W W W W W H H *  f o r  I n i t i a l  
O p e r a t i o n a l  C a p a b i l i t y  ( I O C )  

-  P a r t i a l  e l a b o r a t i o n ,  i d e n t i f i c a t i o n  o f  k e y  
T B D s  f o r  l a t e r  i n c r e m e n t s  

-  [ C O T S  u p g r a d e s ,  p a t c h e s ]  
-  [ L i c e n s e  m a n a g a m e n t  ( n o n - s t r a n d a r d  

p r o v i s i o n s ) ]  
-  [ C O T S  u s e r s ,  m a i n t a i n e r ,  a n d  d e v e l o p e r  

s k i l l  s e t  a t t r i b u t e s ]  
-  [ C O T S  t r a i n i n g  p l a n ]  
-  [ C O T S  r i s k s  r e a l i z e d ;  i n t e g r a t i o n ,  

c u l t u r a l ,  e c o n o m i c ]   
 

F e a s i b i l i t y  
R a t i o n a l e  
 

•  R i s k  a s s e s s m e n t  a n d  m i t i g a t i o n  p l a n s  
[ C O T S  v e n d o r  i s s u e s  –  p r o d u c t  
a v a i l a b i l i t y ,  s t a b i l i t y ,  c o s t s ]  

•  A s s u r a n c e  o f  c o n s i s t e n c y  a m o n g  e l e m e n t s  
a b o v e  

-  V i a  a n a l y s i s ,  m e a s u r e m e n t ,  p r o t o t y p i n g ,  
s i m u l a t i o n ,  e t c .  

-  B u s i n e s s  c a s e  a n a l y s i s  f o r  r e q u i r e m e n t s ,  
f e a s i b l e  a r c h i t e c t u r e s  [ b u y  v e r s u s  b u i l d  
r a t i o n a l e ,  j u s t i f i c a t i o n  o f  C B S  s t r a t e g y ,  
C B S  t r a d e o f f s ]  

 

•  A s s u r a n c e  o f  c o n s i s t e n c y  a m o n g  e l e m e n t s  
a b o v e  [ f e a s i b i l i t y  o f  C O T S  v e n d o r  
r e l a t i o n s h i p s ,  C O T S  m a i n t e n a n c e  c o s t s ,  
o r g a n i z a t i o n  r e a d i n e s s  t o  i m p l e m e n t  
C O T S ]  

•  A l l  m a j o r  r i s k s  r e s o l v e d  o r  c o v e r e d   b y  
r i s k  m a n a g e m e n t  p l a n  [ c o m p l e t e d  l i c e n s e  
c o n t r a c t s ,  C O T S  p r o d u c t  a l t e r n a t i v e s  a n d  
m a r k e t p l a c e  i s s u e s ,  C O T S  o r g a n i z a t i o n  
c u l t u r e  i s s u e s ,  v e n d o r  c o m m i t m e n t s ]  
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The rest of the project….
• Remember the four MBASE project phases:

– Inception
– Elaboration
– Construction
– Transition
– (Then you spend your life supporting it.)

• Elaboration ends approximately at the time of 
your LCA ARB.  Then, construction begins after 
RLCA in CS577b (though you may start sooner 
than that!).



Get ready for the LCA ARB…
Tasks for LCA:

1. Finalize your OCD, SSRD.
2. Get your SSAD to a point where you can construct 

something from it.
3. Prove to us that you’re organized enough to finish on 

time, in your LCP.
4. Use your FRD to prove that the rest of the documents 

are sane, and that your project will work.

Remember that an ARB is just a checkpoint and feedback 
review so do not hide the “dirty laundry”



LCA ARB Session Overview

• Less time for OCD, Prototype
• More time for Architecture, Plan
• Details TBD based on LCO ARB 

experience
• Focus on changes since LCO
• Emphasize material that is relevant to 

577B (or to end of class)
• Risk management still fundamental 



LCA ARB Session Outline

(x,y):    (presentation time, total time)
(10,15)    OCD. Prototype update
(5,10) Requirements.  Most significant requirements
(15,20) Architecture. Overall design, COTS/reuse choices
(15,20) Life Cycle plan  for 577b or as appropriate to project
(5,10) Feasibility Rationale.  Refined business case; major risks;
Requirements satisfaction, process rationale and consistency
(0,5) Things done right; issues to address (Instructor)

• Plan on 2 minutes per briefing chart, except title
• Focus on changes (particularly new things) since LCO
• You may vary from the above, but please plan and notify ARB board 

members in advance



ARB Chartsmanship

• Don’t repeat the MBASE Guidelines
• Don’t sweat the small stuff
• Use audience-based terminology
• Assume 2 minutes presentation time per chart

– After timed dry run practice

• Don’t repeat previous speakers’ material 
– OK to refer to it

• Do dry runs with outsider audience



LCA 1:  Finalize OCD, SSRD
• Finalize your OCD, SSRD so that your other 

documents can build on a solid base.
– Now that you’ve had one review, work out remaining 

open requirements with your customer.  This may not be 
completely possible, so do your best.

– Remember that your OCD/SSRD can and should be 
agnostic toward specific implementations:  get the 
“what” of your project down, leave the “how” to the 
SSAD.

– Probably your OCD and SSRD won’t have to change 
much between LCO and LCA.  But if they do need to, 
make the changes soon, and show them to the rest of 
your group!



LCA 2:  Finish your SSAD, 1

• Your SSAD is the most critical document in your 
LCA package/presentation.
– Remember, your goal is to demonstrate to use ONE 

architecture that your group can build and will satisfy 
the requirements.

– You may have had architecture options at LCO.  By 
LCA, decide on one.  You make this decision based on 
your customer’s input, advice from your TAs, and (in 
particular) a series of risk-driven prototypes (risk-
driven means your prototype the hard parts).



LCA 2:  Finish your SSAD, 2

• How to decide if your SSAD is good?
– Your SSAD is doing the right thing when it accurately maps the 

SSRD onto a set of components, each with a specific design.
– Your teams programmers should be able to take the SSAD and 

implement each object, making the ‘how’ decisions in program 
code without wasting thought on the ‘what’ of each object, and 
with confidence that the objects will, when assembled together, 
yield the finished product.  (That is, your architecture should keep 
your programmers from thinking too much.)

– A good SSAD directly inspires your construction schedule:  
dependencies should be clear, so you can identify which pieces 
have to be built first, and which can be built in parallel.



LCA 3:  LCP, 1
• Your LCP is critical to finishing your product 

once you know how to do it (SSAD).
• Identify a few (2-5) iterations, or phases:

– For each, identify specific tasks for each member, by 
name and role (“In iteration 2, Fred will be constructing 
the User Interface API while Jane tests the DB interface 
constructed in iteration 1 (see SSAD 3.x.x. and IOC 
Test Plan 2.x, 2.y).”)

– For each, identify milestones (finished objects and 
components, test results, reports, reviews, deliverables, 
meetings).

– Set durations,  and tentative specific dates, as best you 
can.



LCA 3:  LCP, 2
• Things for specific sections:

– In 4.1, “Risk Management”, identify the schedule effects (in terms 
of durations and dates of your iterations) if a risk item happens.

– In 4.3, “Reviews”, you’re being prompted to schedule reviews 
other than the mandated LCO, LCA, IOC.  Schedule formal or 
informal reviews of specific aspects of your project.  Reviews 
might include your customer or a TA, or might be internal reviews 
among a subset of your group.  The ends of iterations are good 
times for internal reviews.

• In general, be as specific, but realistic, as you can.  This 
hard, but very important (and it will make your life easier 
in the long run….)



LCA 4:  FRD

• Use the FRD to validate your process.  In it, you can show 
how cool you are.  And, you can cover your ---.
– In the business case analysis (2.1), don’t think that your project 

costs nothing just because the customer doesn’t have to pay out 
any money for it.  It costs your time, and some of the customers.  
Show that the time expended will be worthwhile.

– In the “requirements satisfaction” section (2.2), show specifically 
how your system will implement the requirements, by referencing 
(in a table?) the SSRD and SSAD.

– In section 3, “process rationale”, show that your schedule and 
organization and your contingency plans are in line with the 
requirements…and the really core requirements.



LCA “Checklist”

*** Warning ***

This checklist serves as a checkpoint to 
remind you of a few qualities each MBASE 
deliverable in your LCA package must have. 
It is NOT an exhaustive list and satisfaction 
of all the items listed does NOT indicate that 
your LCA package is complete and satisfies 
all the LCA milestone requirements.



OCD LCA Checks
1. Organization Goals are all clearly documented as M.R.
2. Project Goals are M.R.S. with respect to the Organization Goals and Organization Activities
3. Quality Goals are all clearly documented as M.R.S. with respect to System Responsibilities 
4. All Organization Goals are referenced by something later such as Project Goals, System 

Responsibilities (or they should be excluded are documented as irrelevant)
5. All Organization Activities are referenced by something later such as System Responsibilities, Project 

and Quality Goals, however just about anything can reference (or they should be excluded are 
documented as irrelevant)

6. All Entities have specification templates filled out (possible Entities are not listed in LCA deliverables)
7. All Entities are referenced by something (usually Components or other Entities for which there are 

dependencies)
8. Project Goals, Quality Goals reference and are referenced by other model elements (Project Goals 

reference Organization Goals or Activities and are referenced by Project Requirements. Quality Goals 
usually reference System Responsibilities and sometimes Organization Goals or Activities and are 
referenced by Quality Attribute Requirements.)

9. All System Responsibilities reference and are referenced by other elements (Behaviors, Requirements, 
and Quality goals usually)

10. System Responsibilities are not behaviors or operations and are exactly the same as those used in the 
SSAD Behavior model.

11. Statement of Purpose indicates relation to Organization Background
12. CDL for uncommon undefined terms in the Domain Description 
13.     Operational Scenarios have specifications and reference System Responsibilities and goals.



SSRD LCA Checks
1. System Definition refers to Statement of Purpose
2. A clear block diagram consistent with the SSAD design views 
3. Project Requirements reference Project Goals and are M.A.R.S have 

specifications that are consistent with SSAD design
4. Quality Attribute Requirements reference Quality Goals and System 

Requirements and are M.A.R.S (and Requirements Satisfaction in FRD)
5. System Requirements reference System Responsibilities, Win Conditions, 

Project Goals, Quality Goals, and Project Requirements (and are referenced by 
Operations in SSAD and Requirements Satisfaction in FRD)

6. Both nominal and off-nominal requirements have clear implementation 
specifications

7. Each System Requirement can be implemented in a consistent manner with 
respect to the SSAD design has a testable Use-Case scenario

8. Interface Requirements have clear specifications based on OCD Scenarios.
9. All requirements are defined in such as way that they can be implemented 

tested (this includes Evolutionary Requirements and Interface Requirements) 
10.      All requirements have been prioritized and challenged as to their necessity 



SSRD LCA Checks
1. System Definition refers to Statement of Purpose
2. A clear block diagram consistent with the SSAD design views 
3. Project Requirements reference Project Goals and are M.A.R.S have 

specifications that are consistent with SSAD design
4. Quality Attribute Requirements reference Quality Goals and System 

Requirements and are M.A.R.S (and Requirements Satisfaction in FRD)
5. System Requirements reference System Responsibilities, Win Conditions, 

Project Goals, Quality Goals, and Project Requirements (and are referenced by 
Operations in SSAD and Requirements Satisfaction in FRD)

6. Both nominal and off-nominal requirements have clear implementation 
specifications

7. Each System Requirement can be implemented in a consistent manner with 
respect to the SSAD design has a testable Use-Case scenario

8. Interface Requirements have clear specifications based on OCD Scenarios.
9. All requirements are defined in such as way that they can be implemented 

tested (this includes Evolutionary Requirements and Interface Requirements) 
10.      All requirements have been prioritized and challenged as to their necessity 



SSAD LCA Checks
1. Components reference Entities
2. Objects reference Components
3. Each Component has a design in Objects (or is detailed as a Design-

Component-Object such as COTS packages)
4. Components and Objects have specification templates filled out (no possible 

Components or Objects in LCA)
5. Behaviors start with System Responsibilities from OCD (an exact match, if 

they’re not workable for behaviors then the architect should reconcile them with 
the OCD person), and reference Project Goals, Quality Goals where necessary

6. Each Operation references Behaviors and elaborate System Requirements and 
Quality Attribute Requirements

7. At least one Enterprise Class in the Enterprise Model for each Component
8. All components mapped into Logical Design View, System Layer View, and 

Deployment View
9. At least one Object Class in the Class Model for each Object (Class 

taxonomies separated into implementation types)
10. All Operations in Operation Model (Rose sequence diagrams) are assigned to 

Objects that are detailed in the Object Model
11. All Operations across objects have either an outlet relation specified in the 

object model or a dynamically created reference



LCP LCA Checks
1. Milestones and schedules covering all core 

development areas (especially 577b areas)
2. Process model elaborations per phase (what is 

done on Inception, Elaboration, Construction, 
transition)

3. Top-n risks and impacts on schedule and budget
4. Staff assignments to work breakdown structure
5. Detailed project deliverables covering all core 

development areas
6. Demonstrated quality assurance procedures
7. Demonstrated configuration management 

procedures
8. Detailed cost and effort estimates



FRD LCA Checks
1. Fleshed out business case (no TBD’s) – all major costs accounted for and 

converted to comparable units (time, dollars, utilities, reputation, etc. as 
appropriate)

2. Value added relates to OCD project goals, organization goals, benefits 
realized, and results chain outcomes

3. Comparison of savings of ongoing or expected proposed system costs versus 
current system

4. Elaboration of return on investment (value minus initial and ongoing costs) 
over expected lifetime of system

5. Tracing of SSRD requirements to OCD capabilities and goals with rationale as 
to how they are related (usually a very straightforward mapping) to indicate 
operational concept satisfaction

6. Tracing of SSAD design elements to SSRD requirements with rationale as to 
how they are related to indicate requirements satisfaction

7. System priority sets with references to SSRD requirements or project 
development activities as appropriate that cover core development areas

8. Elaboration of how process choices in LCP are compatible with system 
priorities

9. Elaboration of how process choices will handle system priorities given the 
resources detailed in LCP

10. All outstanding risks referenced from LCP have risk assessments, mitigation 
procedures, and contingency plans with impacts



CTS LCA Checks
1. Initial Increment Plan implementing LCP 

schedules and milestones compatible with 
development process model choice 

2. Initial Test Plan covering critical SSRD 
requirement areas

3. Initial Quality Management Plan 
implementing LCP quality assurance 
activities

4. Inspection Plan and Inspection Reports 
as indicated in LCP



Model Integrity LCA Checks
1. All risky items elaborated and explicitly risk 

managed
2. Removal of superfluous elements and 

unnecessary detail (as appropriate to model 
audience) 

3. Specific references of all directly related 
elements within and between models (e.g. reference 
particular OCD Project Goals for particular SSRD 
Project Goals)

4. Consistency of documentation look and feel
Conformance to MBASE guidelines or rationale for 

departures or variations 



The Road Ahead Ahead: IOC

Success criteria

The initial operational capabilities of the 
system as constructed satisfy the 

architecture models

* This includes all the MBASE models, not just SSAD
** Completeness is not as important as soundness
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